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Future Direction and Anticipated Results 



Problem Statement and Motivation 


CD 


44 

o 


<D 

> 

<D 

X* 
C D 
42 

d 

Sh 

4-2 

03 

ri 

o 

a 

TJ 

<D 

o 

4-2 

4-2 

<D 

03 


0) 


o 

o 


CD 

CD 

4-2 


4-2 

CJ 

3 

5h 

4-2 

03 

c 

0 

CD 

U 

d 

42 

CD 

3 

44 

4-2 

03 

CD 

CD 

cj 

CX 

03 

1 


4-2 

d 

4-2 

03 

CD 

CD 

cb 

a 

03 

CD 

C3 

ri 

d 

% 


-42? 

r"} 
bJO 

• «— i ■ 

X ^ 

r^H W 

o u 

<6 X 

<D H 


Sh 

£ 

.2 

4-2 

d 

u 

d 

tj 


CD 

a 

jo 

3< 

CD 

X 

0) 

P-1 

4-2 

4-2 

2 

03 

CD 


03 

CD 


03 

• r*4 

bJO 

O 


03 

CD 

U 

d 

TJ 

CD 

CD 

O 

4h 

a 


42 

CD 

3 

4-i 

4-2 

03 

cs 

o 

o 


d 


CD 


£ 

O 

t rj 
>> 

3d 

CD 

42 

d 

42 

CD 

• p-i 

j>> 

CD 


4h 

CD 

r~| 

4-2 

CD 

b£) 

O 

4-2 

nd 

pO) 

3 

a 

CD 

03 

s 

a; 

Cu 

C/D 

CD 

3 

X 

o 

rj 


i 

~o 

> 

rj 


a 

CD 


bO 

. r— 1 

44 

0) 

> 

d 

CD 

d 

d 

h 


44 

CD ~ 

CD 9 

b ^ 

CTj 4-2 


a 

o 

.44 


03 

03 

CD 

• *-4 

a 

d 

d 

>> 


4-2 

u 

cj 

44 

CD 

4-2 

£ 
• r— I 

CD 

r-j 

H 


Oj 


CD 


03 

CD 


>> 

33 

CD 

3d 


— 1 
J>> 

o 

l—l 

U-t 


X 

Sh 

a 

o 

p— 1 

-m 

• i-4 
42 

e 

o 

• ^4 

4-2 

CD 

f-H 

3 

o 

44 

42 

d 

o 

42 

Cv3 

CD 

42 

d 

» 1-4 

CD 

42 

44 

CD 

ft 

9 

CD 

d 

' r"| 

4-2 

CD 

r^d 

CO 

.5 

03 

42 

CD 

"3 

crT 

CD 
r r*j 


CD 


42 

4-2 

33 

4-2 

d 

■ i— i 


o 

CO 

fl 

Cj 

4-3 

an 

CD 

rj 

42 

>> 

03 

u 

CD 

33 

S 

42 

CD 

CO 

42 

d 

4h 

o 

CO 

CD 

• *-4 

* ^4 

CO 

<73 

O 

3 

o 

a 

Oh 

CD 

CD 

d 

X 


l 



Truss Assembly Experiment in Buoyancy Tank 
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And, finally, to assist the designers of “structural-structural rendezvous 
mechanism devices in the evaluation of candidate devices. 
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Develop simulation modules for others to use for the study of in-space construction 
procedures. 






Findings and Discussion 
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Activities and Anticipated Results 
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Frequency Variations During Manuevering of SRMS 
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Question: How effective can Unear control strategies be for changing frequencies and 

mode shapes? 
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SPACE STATION 
FREEDOM 

First Element Launch ASSEMBLY SEQUENCE 



I 



MB-1 




MB-2 
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Space Station Freedom 


THE SEGMENTS 



Space Station Freedom 








Librational Motion of a Space Shuttle 

• 100 minutes circular orbit 

• (-fxx — Izz)j 1 yy = 1 

• Initial Disturbance: ui = u; 3 = 0,oj 2 = —0.105 deg/s 




True Anomaly, (rad) 

Fig. 2 Three Dimensional Librational Response 




Librational Motion of a Space Shuttle 


• I xx /I yy = 0.958. I 2Z /I XX = 0.126 

• (1) Initial pitching, rolling, yawing angles = 10 deg. 

• (2) Initial pitching, rolling, yawing angles = 25 deg. 



Fig. 3 Librational Response of a Space Shuttle Under Small Disturbances 
Pitching Angle = Rolling Angle = Yawing Angle = 10 degrees 



Fig. 4 Librational Response of a Space Shuttle Under Small Disturbances 
Pitching Angle = Rolling Angle = Yawing Angle = 25 degrees 





Maneuvering of Shuttle Remote Maneuverno Systems (SRMS) 


Gerties of SRMS: 

Weight = 410 Kg 
Length = 15 m 
Cross Section Area = 0.0022 
Young’s Module = 1.27 X 10 
Shear Module = 3.18 X 10 10 
Density = 1.2 X 10 4 Kg/m 3 
Tip Maneuvering Speed (wit! 
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Acceleration, m/s A 2 Distance, 


CONTACT/IMPACT OF 2 RIGID BALLS 


ml = 5 kg, m2 = 2 Kg 


1 ) vl = 0.2 m/s, v2 = - 0.1 m/s 

2) fl = 0.01 N, f2 = - 0.008 N 

3) vl = 0.1 m/s, v2 = - 0.05 m/s, fl = 0.01 N, f2 = -0.001 N 



















Velocities, m/s & rad/s Displacements, 


Tip Trajectory of Rigid & Flexible SRMS 
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Acceleration, m/s A 2 Distance, m Acceleration, m/s A 2 Distance, 
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Forces, Newton Velocity, m/s 


xlO - 4 


Contact Velocity of SRMS & Payload : X - axis 



Contact Forces of SRMS & Payload : X - axis 







Forces, Newton Velocity, m/s 


xlO ' 3 Contact Velocity of SRMS & Payload : Y -axis 



Contact Forces of SRMS & Payload : Y -axis 
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